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accurate diagnosis of the problem. Control measures must start before or at the early onset of disease, but 
preferably before symptoms appear. Disease control programs should begin with the purchase of the best seed or 
planting materials available and continue throughout the season until the plants or their parts are discarded. 
Traditionally, four fundamental principles 11pply to plant disease control. The four may be applied individually 
or concurrently for integrated control of infectious agents or pathogens. These principles are exclusion, eradication, 
immunization, and protection. All cultural and chemical practices that are used to keep plants from becoming 
diseased can be placed into one of these four categories. 
Exclusion involves preventing the disease-causing organisms and agents from becoming established in or around 
susceptible plants. Exclusion is achieved through federal or state embargoes, quarantines, inspections, and 
disinfection of plants, seeds, cuttings, bulbs, corms, and other propagative plant parts. Other methods include 
certification of plants, cuttings, and seed before shipment and culture indexing of planting stock to ensure freedom 
from pathogens. 
Eradication is the elimination of the disease-causing agent or pathogen after it has become established in or on a 
plant where it is growing or being stored. Eradication involves the removal and destruction of infected plant parts, 
diseased plants, infected debris, weeds, alternate hosts, and other overwintering host plants. It also involves seed o.r 
plant treatment with wet or dry heat or a systemic chemical; crop rotation; treatment of the soil or other medium 
with heat or an eradicative chemical such as a multipurpose soil fumigant; and cleaning and disinfesting potting 
benches, soil bins, greenhouse benches, storage areas, tools, and equipment. 
Immunization involves growing resistant or immune species, varieties, or cultivars and treating the disease with a 
systemic chemical that internally kills, inactivates, or protects against infection. Unfortunately, there are no 
ornamental plants resistant or immune to all diseases. Much less time and effort has been put into developing 
disease resistance in flowers and non woody ornamentals than in field crops and vegetables. 
Protection is the placing of a physical or chemical barrier between the susceptible part of the host plant and the 
disease agent or pathogen. Protection usually means uniform applications of recommended disease-control 
chemicals, including fungicides, bactericides, or nematicides, as dusts, sprays, or soil drenches. Chemicals should 
be applied to the plant or its propagative parts before the pathogen arrives. 
Protective cultural practices include proper spacing of plants; time and depth of planting; proper soil reaction 
(pH); careful handling of plants and propagative parts during harvest, grading, and packing; proper lighting, 
temperature control, watering, fertilization, and pruning; and the alteration of the air and soil environment to make it 
unfavorable for the pathogen to infect, develop, reproduce, or spread during growth, storage, and shipment. 
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To be successful, the right chemical must be applied at the right concentration, at the right time, and in the right 
way. Correctly applying the proper chemicals ensures an active and complete chemical barrier on the susceptible 
plant surface during the time when infection may occur. Several applications, spaced about 7 to 10 days apart, are 
usually needed to keep expanding foliage and flowers covered with a protective film. 
Protection also includes the killing of insects, mites, and other inoculating agents before these pests can feed and 
infect plants with pathogens carried on or in their bodies. Some seed treatments, such as captan and thiram, are 
protective against seed- and soilborne organisms. 
To help in diagnosing the common diseases of flowers and other nonwoody ornamentals, a key to their 
identification is presented in Table 1. The symptoms in the key are divided into those that appear on the leaves, 
stems and branches, flowers, and underground parts. 
The pesticides listed in Tables 2 and 3 are presented by their common and trade names as much as possible. The 
percentage of active ingredients and formulation information are presented adjacent to these names. Various 
formulations of common fungicides, such as Truban, are available: wettable powders {WP), emulsifiable 
concentrates (EC), flowables {F), and granules (G). The fact that Truban 25% EC is cleared for use on Chamaedora 
palm, for example, does not mean that the 30% WP, the 5% G, or the flowable formulations are also legal to use on 
this species. Specific formulations differ in percentages of active ingredient and therefore in efficacy and crop 
safety. 
Some common fungicides such as zinc ion and maneb complex (mancozeb) are often available under several 
major trade names. For example, DuPont's Manzate 200 and Rohm & Haas's Dithane M-45 labels list the same 
percentages of active ingredient, yet Manzate 200 is legal to use on a number of ornamentals while Dithane M-45 is 
not Rohm & Haas's Fore is the equivalent of Dithane-45 for use on ornamentals. Always read and follow label 
directions and precautions. Use the product only on the plants listed on the label. It is illegal to do otherwise. 
NOTE: The information in the following tables is for educational purposes only. Reference to commercial 
products or trade names does not constitute an endorsement by the University of Illinois and does not imply 
discrimination against other similar products. Trade names are presented for reasons of clarity only. The reader is 
urged to exercise the usual caution in making purchases or evaluating product information. 
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Table 1. Disease Symptoms of Flowers and Nonwoody Ornamentals 
General symptoms 
LEAVES 
Leaves show small to large, 
definite spots that vary 
in size, shape, and color. 
Leaves spotted or blighted; 
later covered with dusty 
mold growth. 
Specific symptoms 
Small, dark specks are 
present, indicating fungal 
fruiting bodies; spots often 
roundish with dark margins. 
Dark, water-soaked angular 
spots in leaves; spots later 
turn gray, brown, reddish-
brown, or black; margins 
usually water-soaked. 
Irregular, often large, 
dead areas in leaves. 
Tan to gray, coarse mold. 
White to light gray mold. 
Powdery to mealy; easily 
wiped off. 
Powdery, white raised 
pustules on underleaf 
surface; may later turn 
yellow, then brown. 
Light gray to pale purplish 
downy growth on underleaf 
surface. 
Black mold. 
Sooty or crusty; easily 
wiped off. 
Sooty mold inside 
"blisters" or galls. 
Yellow, orange, reddish-
orange, reddish-brown, 
chocolate brown, or black 
mold in raised pustules. 
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Disease 
Fungus leaf spot 
Scab 
Spot anthracnose 
Bacterial leaf spot 
or blight 
Leaf blight or 
blotch 
Anthracnose 
Botrytis blight or 
gray-mold 
Powdery mildew 
White rust 
Downy mildew 
Sooty mold or 
blotch 
Smut 
Rust 
General symptoms Specific symptoms Disease 
Leaves mottled light and May form an irregular light Mosaic 
dark green or yellow; and dark green mosaic or Mottle 
often stunted, curled, and mottled pattern. Crinkle 
crinkled. Streak 
Yellow-green or reddish- Ringspot or spotted 
brown rings, "oakleaf," wilt 
"watermark," or line patterns 
in leaves. 
Leaves and shoots stunted Yellows 
or dwarfed and erect; Dwarf 
appear "bunchy"; younger Stunt 
parts uniformly yellow, 
sometimes red or purple. 
Leaves wilt. wither, and Discoloration inside lower Wilt disease 
die; may involve part or stem. 
all of plant. 
Leaves wilt. wither, and Miscellaneous 
die from stem or crown rot, diseases and 
root rot, drought or excess injuries 
water, transplant shock, 
injury from insects or other 
animals, fertilizer or 
pesticide injury, an excess 
of soluble salts, frost. 
other mechanical injuries. 
STEMS AND BRANCHES 
Plants lack vigor; leaves Seedlings collapse and die; Damping-off 
are small and pale, may stand is poor. Seed Rot 
later wilt or tum yellow. 
Stems of older plants are Stem or crown rot 
water-soaked or discolored 
and decayed, often just at 
the base. 
Stems or branches show Canker or dieback 
definitely marked, 
discolored, often sunken dead 
areas; parts beyond may 
wither and die. 
Shoots are often dwarfed or Leaf gall or 
aborted; leaves are fasciation 
distorted; cauliflower-like 
growth may appear at the 
soil line. 
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General symptoms 
FLOWERS 
Flowers are spotted, often 
wither or rot; may be 
covered with mold growth. 
Flowers are blotched or 
streaked with white or 
yellow. 
Flowers are greenish-yellow, 
dwarfed, aborted, or absent. 
Specific symptoms 
Rough, swollen gall, either 
flesh-colored, greenish, 
or dark, usually found at 
or near the soil line. 
ROOTS, BULBS, CORMS, AND TUBERS 
Plants lose vigor, often Roots decay; feeder roots 
are stunted; may tum die back; may be covered 
pale or yellow; tops may with mold. 
wilt and die back. 
Bulb, corm, or tuber decays; 
may be covered with mold. 
Rough, roundish galls form 
on roots, corm, or tuber. 
Table 2. General Instructions for Most Ornamentals 
Disease 
Damping-off 
Seed rot or decay 
Seedling blights 
Storage decay 
Chemicals for control 
captan, metalaxyl (Subdue), 
etridiazole (Truban or 
Terrazole), Banrot, or 
iprodione (Chipco 26019) 
zineb, captan, Botran, 
benomyl, or vinclozolin 
(Omalin) 
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Disease 
Crown gall 
Flower or blossom 
blight 
Mosaic or flower 
breaking 
Aster yellows 
Root rot 
Bulb, corm, or 
tuber rot 
Crown gall 
Remarks 
Apply captan as a seed treatment 
any time before planting. Grow 
plants in sterilized (pasteurized) 
soil wherever feasible. Iprodione, 
metalaxyl, Banrot, and etridiazole 
are mixed into soil or applied as 
drenches. Check labels for crop 
registrations. 
Spray, dust, or dip plants, bulbs, 
tubers, corms, and other plant 
parts before shipping or placing in 
storage. Check labels for crop 
registrations. 
Disease Chemicals for control Remarks 
Cutting rots PCNB (Terraclor), For Botrytis, Rhizoctonia, 
Damping-off captan-PCNB mixtures, Sclerotinia, and Sclerotium stem 
Seedling blights Banrot, benomyl (Benlate), and root rots only. Apply as a 
Crown (foot) and PCNB-etridiazole (SA soil drench at 1 pint per square 
stem rots Terraclor Super-X), foot or work into upper 2 to 4 
Root rots thiophanate-methyl inches of soil before planting. 
(Topsin-M), or iprodione Check labels for crop 
(Chipco 26019) registrations. 
etridiazole (Truban or For Aphanomyces, Phytophthora, and 
Terrazole), Banrot, Pythium stem and root rots (water 
metalaxyl (Subdue), molds) only. Usually applied as a 
PCNB-etridiazole (SA soil drench at intervals of 2 to 8 
Terraclor Super-X), weeks. Check label instructions. 
propamocarb (Banol), or Sometimes combined with PCNB 
fosetyl-Al (Aliette) (Terraclor) or other fungicide. 
Leaf, stem, and benomyl + captan, Benomyl plus captan, zineb, folpet, 
flower spots or zineb, maneb, mancozeb, chlorothalonil, maneb, or mancozeb 
blights caused ferbam, folpet (Phaltan), also gives Botrytis control, as 
by fungi chlorothalonil (Daconil does vinclozolin, iprodione, and 
Botrytis blight 2787, Exotherm Termil), thiophanate-methyl plus maneb and 
or gray-mold vinclozolin (Omalin), zinc ion. Applications are needed 
iprodione (Chipco 26019), at intervals of 5 to 7 days in 
thiophanate-methyl + rainy weather and every 7 to 10 
maneb and zinc ion days in drier weather. Check 
(Duosan, Zyban), labels for specific information and 
triadimefon (Bayleton), or crop registrations. 
triforine (Funginex) 
Rusts zineb, maneb, mancozeb, Applications are usually needed at 
ferbam, oxycarboxin intervals of 7 to 10 days starting 
(Plantvax), triadimefon when rust first appears. Check 
(Bayleton), or triforine labels for current crop 
(Funginex) registrations. 
Powdery mildews benomyl, sulfur, dinocap Frequent applications and thorough 
(Karathane), triforine coverage are essential. 
(Funginex), triadimefon Cycloheximide, sulfur, and dinocap 
(Bayleton), cycloheximide may cause plant injury, especially 
(Acti-dione PM), in hot weather at 850F or above. 
thiophanate-methyl Check labels for current crop 
(Topsin-M), Zyban, or Duosan registrations. 
Bacterial flower, streptomycin formulations Strictly follow manufacturer's 
leaf, and shoot or copper fungicide directions or plant injury may 
blights result Note label restrictions. 
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Disease Chemicals for control Remarks 
Wilt diseases Steam at 180oF for 30 minutes Treat soil several days to a month 
(mostly Fusarium or 160oF for 1 hour or before planting. Carefully follow 
and Verticillium) fumigate soil with methyl the manufacturer's directions as 
Crown and root bromide, Vorlex, chemicals are very toxic and some 
rots chloropicrin, or Vapam Soil can be used only by licensed 
Fasciation Fumigant. Methyl bromide- commercial applicators. Also treat 
Crown gall chloropicrin or containers, benches, work surfaces, 
chloropicrin provide the potting table, tools, and other 
best control of Verticillium equipment. Galltrol-A and Norbac 
wilt. 84-C are crown gall controls. 
Soil nematodes Same as for wilt diseases For application by certified 
(including root- above or apply 1,3-D commercial applicators only. 
knot and root- (D-D) or oxamyl (Vydate). Carefully follow all label 
lesion nematodes) directions and precautions. 
See label for Vydate uses. 
Foliar nematodes Same as for wilt diseases For application by certified 
above or use oxamyl commercial applicators only. 
(Vydate). Carefully follow all label 
directions and precautions. 
See label for Vydate uses. 
Viruses Apply insecticides at Control insects that transmit 
Viroids frequent intervals to keep the causal agents, especially 
Mycoplasmas the insects from feeding, leafhoppers, aphids, and thrips. 
as recommended by University Rogue the first infected plants. 
of Illinois Extension Keep down broadleaf weeds. 
entomologists. 
Table 3. Instructions for Specific Flowers and Other Nonwoody Ornamentals 
Rateb Chemicals for 
Flower and disease controia 100 gallons 1 gallon 
AFRICAN VIOLET 
Botrytis blight chlorothalonil 
benomyl, 50% WP 
Omalin, 50% WP 
Topsin-M, 70% WP 
See label. 
l{l.lb 
1{2.-llb 
See label. 
2t 
a WP = wettable powder; L = liquid; EC = emulsifiable concentrate. 
b T = tablespoon(s); t = teaspoon(s); lb = pound(s); oz = ounce(s). 
c sq ft =square foot (feet); gal= gallon(s); qt = quart(s). 
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RemarksC 
Spray at 1- to 2-week 
intervals during cool, damp, 
overcast weather. In 
greenhouses, may use 
Exotherm Termil or Omalin 
Fumigator. 
Chemicals for Rateb 
Flower and disease controla 100 gallons 1 gallon RemarksC 
Powdery mildew benoyl, 50% WP 1/2lb 2t Apply at 10- to 14-day 
Karathane, intervals; more frequently 
19.5% WP 1/4lb 1 t when disease is severe. Add 
Milban, 39% EC See label. a spreader-sticker to the 
Bayleton, 25% WP 2-4 oz spray. Do not apply 
Karathane to open flowers. 
Milban is a restricted-use 
pesticide. 
Crown and stem Banol, Truban, Drench established plants 
rots Terrazole, or once. You can purchase the 
Subdue+ fungicides separately or as 
PCNB (Terraclor), a combination mix. Repeat 
75%WP See labels. at 4- to 12-week intervals as 
Banrot See label. needed. A void overwatering. 
AJUGA 
Sclerotium PCNB (Terraclor), Apply 2 lb PCNB per 1000 
(crown) rot or .75%WP See label. sq ft as dust on soil 
southern bight Banrot See label. surface before planting. 
Thoroughly work into top 2 
inches of soil. See label 
for Banrot applications. 
AMARYLLIS 
Red blotch copper See label. Keep the foliage protected 
or leaf scorch oxychloride during wet periods. To 
ensure coverage, add a 
spreader-sticker to the spray 
mix. 
ASTER, ClllNA 
Botrytis blight benomyl, 50% WP 1/2lb 2t For Botrytis petal blight, 
(bud and stem chlorothalonil See label. spray weekly starting when 
rot and petal Duosan, 75% WP 1-1/2lb buds form. For mildew, 
blight) Zyban, 75% WP 1-1/2lb start spraying when disease 
Powdery mildew Topsin-M, 70% WP See label. first appears. Apply 
Chipco 26019, benomyl sprays to seedlings 
50%WP See label. at 2-week intervals to 
control Botrytis stem rot. 
Only benomyl and Topsin-M 
control powdery mildew. 
Rust zineb, 75% WP 1-1/2lb 1-1/2 T Spray at 7- to 10-day 
Fungal leaf spots mancozeb, 80% WP 1-1/2lb 1-1/2 T intervals. Begin when 
Bayleton, 25% WP 2-4 oz disease first appears. Add 
Funginex, 6.5% L a spreader-sticker 
or 18%EC See label. 1-1/2 T (surfactant) to the spray 
mix. 
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Flower and disease 
Rhizoctonia stem 
(crown) and 
root rot 
Sclerotinia or 
cottony stem 
rot 
Root rots 
Aster yellows 
Chemicals for 
controta 
PCNB (Terraclor), 
75%WP 
Banrot 
Chipco 26019, 
50%WP 
benomyl, 50% WP 
Banrot 
Apply recommended 
insecticide at 
frequent intervals. 
Rateb 
100 gallons 1 gallon 
1/21b 1/2 T 
See label. 
6-1/2 oz 
1/21b 2t 
See label. 
RemarksC 
Thoroughly drench soil once 
using 1 pint to 1 qt per 
sq ft Spray the base 
of seedlings with benomyl 
50% WP at 1 t per gal of 
water. Apply Chipco 26019 at 
transplant time. 
Spray the stems and soil 
surface at 2- to 4-week 
intervals during cool, rainy, 
and overcast periods. 
Drench seedlings and older 
plants at 2- to 4-week 
intervals using 1 pint to 1 
qt per sq ft of bed with 40% 
WP or mix 8% granules into 
soil before planting. 
Spray weekly, starting about 
mid-June. Six-spotted leaf-
hoppers are vectors of the 
aster yellows mycoplasma. Or 
grow plants under 22-thread 
cloth to keep out insects. 
AZALEA- See Disease Control Programs for Woody Ornamentals, Circular 1260. 
BEGONIA 
Botrytis blight, benomyl, 50% WP 1/2lb 2t Spray at least weekly during 
leaf spot, and Ornalin, 50% WP 1/2-1lb cool, damp, overcast 
stem rot chlorothalonil See label. weather. In greenhouses, 
Other fungal leaf Zyban, 75% WP 1-1/2lb may use Exotherm Termil or 
spots Duosan, 75% WP 1-1/2lb Omalin Fumigator according 
Topsin-M, 70% WP See label. to label directions. Check 
label registrations. 
Powdery mildew benomyl, 50% WP 1/2lb 2t Spray at 7- to 14-day 
Karathane, intervals, starting when 
19.5% WP 1/4lb 1 t mildew first appears. Add 
Acti-dione PM, a spreader-sticker to the 
0.027%WP See label. spray mix. Milban is a 
Bayleton, 25% WP 2-4 oz restricted-use pesticide. 
Milban, 39% EC See label. 
9 
Chemicals for Rateb 
Flower and disease controia 100 gallons 1 gallon RemarksC 
Root and stem or PCNB (Terraclor), Apply monthly drenches to 
crown rots 75%WP,+ plants and soil. Do not 
Truban, Terrazole, apply to very young 
or Subdue See labels. seedlings. Follow 
Banrot See label. manufacturer's directions. 
Damping-off captan, 50% WP 4lb 8T Soak clean, disease-free 
Tuber rot tubers of tuberous begonias 
for 30 minutes. Drain and 
plant in well-drained soil. 
Bacterial leaf Kocide 101, See label. Keep foliage protected. 
spot 77%WP A void wetting the foliage 
when watering. 
CALENDULA 
Fungal leaf spots benomyl, 50% WP 1/2lb 2t Spray or dust foliage and 
Topsin-M, 70% WP See label. flowers at 7- to 14-day 
intervals. Start when 
disease first appears. 
Powdery mildew benomyl, 50% WP 1/2lb 2t Several spray or dust 
Karathane, 19.5% WP 1/4lb 1 t applications are usually 
sulfur, 90-95% WP See label. needed, 7 to 10 days 
Funginex, 6.5% L apart Start when mildew 
or 18.2%EC See label. first appears. Check 
Topsin-M, 70% WP See label. label instructions and 
precautions. 
Rhizoctonia stem PCNB (Terraclor), Apply Terraclor as a soil 
and root rot 75%WP llb 1T drench once or work dust 
Sclerotinia benomyl, 50% WP See label. into the top 2 inches of 
(cottony) stem Banrot See label. soil about a week before 
and root rot planting. Apply benomyl and 
Banrot 40% WP as drenches to 
plants and soil or mix 8% 
Banrot granules into soil 
before planting. 
CALLA 
Bacterial soft formaldehyde, 38-40% L Before planting, soak 
rot disease-free, dormant 
rhizomes for 1 hour in 
solution of 1 part of 
formaldehyde in 49 parts of 
water. 
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Chemicals for Rateb 
Flower and disease controla 100 gallons 1 gallon RemarksC 
CARNATION 
Alternaria branch maneb, 80% WP 1-1/llb 1-1/2 T Use zineb, mancozeb, or 
rot and leaf mancozeb, 80% WP 1-1/llb 1-1/2 T maneb and captan or folpet 
spot zineb, 75% WP l-l/2lb 1-1/2 T in alternate sprays at 7- to 
Greasy blotch captan, 50% WP 2lb 2T 10-day intervals. Apply at 
Other fungal folpet (Phaltan), first sign of disease. Add 
leaf spots 50-75% WP l-2lb 1-2 T a spreader-sticker to spray 
Anthracnose Duosan, 75% WP 1-l/2lb to ensure wetting the 
Zyban, 75% WP l-l/2lb foliage. Sanitary measures 
chlorothalonil See label. are important Spray Zyban, 
Dyrene, 50% WP lib Duosan, Dyrene, and 
chlorothalonil according to 
label directions. 
Rust zineb, 75% WP l-1/2lb 1-1/2 T Spray at 7- to IO-day 
mancozeb, 80% WP 1-I/2lb 1-1/2 T intervals and include a 
maneb, 80% WP 1-l/2lb 1-1/2 T spreader-sticker. Start 
captan, 50% WP 2-1/llb 2-3 T with captan when cuttings 
Bayleton, 25% WP 2-4 oz are first stuck in the 
Funginex, 6.5% L propagating bench. Keep 
or 18.2%EC See label. water off the foliage. 
Botrytis blight zineb, 75% WP 1-1/llb IT Apply at 7- to 10-day 
or gray-mold captan, 50% WP 1/llb IT intervals in damp, cloudy 
benomyl, 50% WP 1/llb 2t weather. Start when disease 
chlorothalonil See label. first appears. During bloom, 
Omalin, 50% WP l/l-1lb apply twice weekly. In 
Duosan, 75% WP 1-I/2lb greenhouses, may use 
Zyban, 75% WP 1-I/llb Exotherm Termil or Ornalin 
Chipco 260I9, Fumigator. 
50%WP 1-2lb 
Topsin-M, 70% WP See label. 
Rhizoctonia stem PCNB (Terraclor), Apply Terraclor or Banrot 
rot 75%WP lib IT once as preplant drenches. 
benomyl, 50% WP lib 4t Follow the manufacturer's 
Banrot See label. directions. Spray base of 
Chipco 26019, cuttings after they are 
50%WP 6-1/2 oz stuck or spray transplants 
with benomyl or Chipco 26019. 
Fusarium stem rot zineb, 75% WP 1-1/llb 1/2 T Alternate zineb and captan 
captan, 50% WP l-l/2lb 1/2 T on a weekly basis. Drench 
benomyl, 50% WP 1/llb 2t soil with zineb at 1/2 lb per 
50 gal water per 400 sq ft of 
bench. Spray cuttings in 
rooting medium with benomyl. 
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Chemicals for Rateb 
Flower and disease control& 100 gallons 1 gallon 
Pythium root rot Banrot See label. 
Phytophthora Truban, Terrazole, 
root rot Banal, or 
Damping-off Subdue See labels. 
CHRYSANTHEMUM (See also Pot Mums and Field Mums below.) 
Ascochyta stem maneb, 80% WP 1 lb 1 T 
and ray blight mancozeb, 80% WP 1 lb 1 T 
Septaria and zineb, 75% WP llb 1 T 
other fungal captan, 50% WP 2 lb 2 T 
leaf spots chlorothalonil See label. 
Anthracnose benomyl, 50% WP 1 lb 1 T 
Rust 
Botrytis flower 
blight or 
gray-mold 
Powdery mildew 
Duosan, 75% WP l-l/2lb 
Zyban, 75% WP 1-1/llb 
folpet (Phaltan), 
50-75%WP l-2lb l-l/2to2T 
Chipco 26019, 
50%WP 
mancozeb, 80% WP 
zineb, 75% WP 
ferbam, 76% WP 
Bayleton, 25% WP 
benomyl, 50% WP 
Ornalin, 50% WP 
chlorothalonil 
Zyban, 75% WP 
Duosan, 75% WP 
Chipco 26019, 
50%WP 
Topsin-M, 70% WP 
Acti-dione PM, 
0.027%WP 
sulfur, 90-95% WP 
benomyl, 50% WP 
Karathane, 
19.5%WP 
Bayleton, 25% WP 
Milban, 39% EC 
l-2lb 
1-1/llb 
1-1/llb 
1-1/llb 
2-4 oz 
l/2lb 
l/2-llb 
See label. 
1-1/llb 
1-1/llb 
1-2lb 
See label. 
See label. 
3-1/llb 
1{l.lb 
1/4lb 
2-4 oz 
See label. 
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1-2 T 
1-1/2 T 
1-1/2 T 
2T 
2t 
1-2 T 
2-l{l. T 
2t 
1 t 
RemarksC 
Apply as soil drenches at 
4- to 8-week intervals using 
1 gal per 8 sq ft of bed. 
Water chemical in well. 
Spray foliage and flowers at 
5- to 10-day intervals 
during damp weather. Start 
when disease first appears. 
Add a commercial spreader-
sticker (surfactant) to the 
spray to ensure wetting the 
foliage. Mix benomyl with 
another fungicide. Follow 
label directions and check 
label registrations. 
Spray at 7- to 10-day 
intervals, starting a week 
before rust is expected 
Spray foliage or mist-spray 
blooms weekly during cool, 
damp, overcast periods. 
Use fungicides at half 
strength on blooms. In 
greenhouses, may use 
Exotherm Termil or Omalin 
Fumigator. 
Spray at 7- to 14-day 
intervals, starting when 
mildew first appears. Add a 
commercial spreader-sticker 
(surfactant) to the spray 
mix. Milban is a restricted-
use pesticide. 
Chemicals for Rateb 
Flower and disease controla 100 gallons 1 gallon RemarksC 
Pot Mums 
Root and stem or Subdue, Truban, Make one soil drench 
foot rots Terrazole, or application at 100 gal 
Banal+ See labels. per 400 sq ft of bed. Or mix 
PCNB (Terraclor), Banrot or Terraclor into top 
75%WP l/4lb 1 t 2 inches of soil before 
Banrot See label. planting. Mist-spray base of 
plants with Subdue, Truban, 
Terrazole, or Banal plus 
benomyl at It of each per gal 
of water. 
Field Mums 
Root and stem or Subdue, Truban, Make one soil drench 
foot rots Terrazole, or application at 100 gal per 
Banal+ See labels. 400 sq ft of bed. Or mix 
PCNB (Terraclor), Banrot or Terraclor into top 
75%WP 3/4lb IT 2 inches of soil before 
Banrot See label. planting. Mist-spray base 
of plants with Subdue, 
Terrazole, Truban, or Banal 
plus benomyl at It of each 
per gal of water. 
Rhizoctonia benomyl, 50% WP llb IT Spray the base of 
stem rot Ornalin, 50% WP I/2-llb transplants thoroughly and 
Sclerotinia repeat the application 10 
(cottony) to 14 days later. 
stem rot 
Aster yellows Apply recommended Spray at about weekly 
Spotted wilt insecticides at intervals. Six-spotted 
frequent leafhoppers are vectors of 
intervals. the aster yellows mycoplasma. 
Thrips transmit the spotted 
wilt virus. 
CINERARIA 
Botrytis blight benomyl, 50% WP 1/2lb 2t Apply sprays at 7- to IO-
or gray-mold chlorothalonil See label. day intervals during cool, 
Omalin, 50% WP 1/l-llb damp, overcast weather. 
Chipco 26019, Sanitation is also 
50%WP I-2lb 1-2 T important. 
Powdery mildew benomyl, 50% WP 1/2lb 2t Spray at 7- to IO-day 
Karathane, 19.5% WP l/4lb 1 t intervals. Start when mildew 
is ftrst seen. Karathane may 
damage open flowers. 
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Root and crown Truban or Drench the soil once with 
rots Terrazole + See labels. the fungicide mix. Use 
PCNB (Terraclor), 1 pint per sq ft of bed or 
75%WP 1/4lb 1 t 1/2 pint per 6-inch pot 
CLEMATIS 
Ascochyta leaf benomyl, 50% WP 1/2lb 2t Spray the foliage 
spot and sulfur, 90-95% WP 3-4lb 2-3T thoroughly at 7- to 10-day 
stem rot intervals during rainy spring 
and early summer weather. 
CYCLAMEN 
Botrytis blight zineb, 75% WP 1-1/2lb 1-1/2 T Spray at 7- to 10-day 
or crown rot benomyl, 50% WP 1/2lb 2t intervals during damp, 
Ornalin, 50% WP 1/2-1lb overcast weather. Mist-
chlorothalonil See label. spray blooms at 3- to 7-day 
Chipco 26019, intervals, but reduce the 
50%WP 1-2lb 1-2 T rate: benomyl 1(2 rate; zineb 
1/3 rate. In greenhouses, 
may use Exotherm Termil or 
Ornalin Fumigator. 
Fungal leaf spots zineb, 75% WP 1-1/2lb 1-1/2 T Spray the foliage at weekly 
intervals during wet weather. 
Stunt disease ferbam, 76% WP 1-1/2lb 2T Spray at weekly intervals 
during damp, overcast 
weather. 
DAFFODIL--See Narcissus. 
DAHLIA 
Botrytis flower benomyl, 50% WP 1/2lb 2t Mist-spray blooms weekly in 
blight or zineb, 75% WP 3/4lb 3/4 T cool, damp, overcast 
gray-mold maneb, 80% WP 3/4lb 3/4 T weather. Start when disease 
mancozeb, 80% WP 3/4lb 3/4 T first appears. Add a 
Zyban, 75% WP 1-1/2lb commercial spreader-sticker 
Duosan, 75% WP 1-1/2lb (surfactant) to the spray to 
Chipco 26019, ensure wetting. 
50%WP 1-2lb 1-2 T 
Powdery mildew Funginex, 6.5% L Spray or dust the foliage 
or 18.2%EC See label. at 7- to 10-day intervals, 
benomyl, 50% WP 1/2lb 2t starting when mildew first 
sulfur, 90-95% WP 3-4lb 2-3T appears. A void applications 
Karathane, 19.5% WP l/4lb 1 t in hot weather at 
Bayleton, 25% WP 2-4 oz temperatures over 800 to 
850F. Apply benomyl, 
Bayleton, or Funginex at 10-
to 14-day intervals. 
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Crown and root Banrot See label. Drench seedlings and 
rots transplants or blend into 
soil before planting. Follow 
the manufacturer's 
directions. 
DELPHINIUM, LARKSPUR 
Sclerotium root PCNB (ferraclor), Apply as a soil drench at 1 
and crown rot 75%WP lib IT pint per sq ft after planting 
Sclerotinia wilt Banrot See label. or to the base of established 
plants as new growth 
appears. Banrot granules can 
be blended into soil before 
planting. 
Powdery mildew benomyl, 50% WP l/2lb 2t Spray the foliage thoroughly 
Karathane, at 7- to 1 0-day intervals, 
19.5% WP l/4lb 1 t starting when mildew is 
sulfur, 90-95% WP 3-4lb 2-3 T first seen. 
Bayleton, 25% WP 2-4 oz 
Fungal leaf spots ferbam, 76% WP 1-1/llb 1-1/l T Spray at 7- to 10-day 
zineb, 75% WP 1-l/2lb 1-1/2 T intervals. Start when 
benomyl, 50% WP I(llb 2t disease first appears. 
Topsin-M, 70% WP See label. Sanitary measures are 
important. 
Botrytis blight chlorothalonil See label. Spray the foliage and 
or gray-mold zineb, 75% WP 1-1/llb 1-1/l T flowers at 7- to 10-day 
benomyl, 50% WP 1/llb 2t intervals during cool, damp, 
Topsin-M, 70% WP See label. overcast periods. Reduce 
Chipco 26019, the fungicide rate when the 
50%WP 1-2lb 1-2 T plants are in flower. 
Black leaf spot fixed copper, Drench soil at base of 
50-56% Cu See label. plants in fall. Spray young 
shoots in spring with fixed 
copper at 2T per gal of 
water. 
DIEFFENBACIDA 
Bacterial soft streptomycin Apply at200 Dip cane cuttings. Carefully 
rot or stem formulations parts per million. follow the manufacturer's 
rot directions on the label. 
Fungal root and Banrot See label. Keep soil mix on the dry 
stem rots side. Apply Banrot as a 
Damping-off soil drench or blend granules 
into soil before planting. 
Follow label directions. 
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Botrytis blight benomyl, 50% WP 1{llb 2t Spray the foliage at 10-day 
or gray-mold Omalin, 50% WP 1{2-1lb intervals in cool, damp 
Chipco 26019, weather. 
50%WP 1-2lb 1-2 T 
Bacterial leaf streptomycin Apply at200 Spray the foliage and canes 
spot formulations parts per million. during damp weather, 
starting when disease 
appears. Follow label 
directions. 
FOLIAGE PLANTS 
Botrytis blight benomyl, 50% WP 1{llb 2t Spray the foliage at 1 0-day 
or gray-mold Omalin, 50% WP 1{2-1lb intervals in cool, damp 
Sclerotinia weather. 
blight 
Fungal cutting Banrot See label. Apply 100 gal to 400 
or stem rots Truban, Terrazole, sq ft of bed or 1{2 pint per 
or Subdue+ See labels. 6-inch pot. Irrigate 
PCNB (ferraclor), immediately. Retreat at 4-
75%WP 1/4lb 1 t to 12-week intervals. Apply 
once as a soil drench at 1 
pjnt per sq ft to established 
plants. Water liberally. 
Follow label directions. 
Fungal leaf spots benomyl, 50% WP 1{llb 2t Keep water off the foliage. 
zineb, 75% WP 1-1{llb 1-1{2 T Spray at 10-day intervals 
mancozeb, 80% WP 1-1{llb 1-1{2 T during rainy periods. Start 
Duosan, 75% WP 1-1{llb when disease appears. Add 
Zyban, 75% WP 1-1{llb a commercial spreader-sticker 
Kocide 101, 77% WP See label. (surfactant) to the spray 
chlorothalonil See label. mix. 
Root rots Banrot See label. Apply 100 gal of 40% WP to 
400 sq ft of bed or 1{2 pint 
per 6-inch pot. Irrigate 
immediately. Retreat at 4-
to 12-week intervals. 
FREESIA 
Bacterial scab thiram, 50-75% WP See label. Thoroughly dust corms before 
planting and again after 
cleaning and before putting 
in storage for the winter. 
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Botrytis blight zineb, 75% WP 1-1/llb 1-1/2 T Spray foliage and flowers 
or gray-mold benomyl, 50% WP 1/llb 2t at 7- to 1 0-day intervals in 
Omalin, 50% WP 1/2-1lb cool, damp, overcast 
weather. Follow label 
directions. 
FUCHSIA 
Botrytis blight chlorothalonil See label. Spray at 7- to 10-day 
or gray-mold benomyl, 50% WP 1/2lb 2t intervals in cool, damp, 
Omalin, 50% WP 1/l-1lb overcast weather. In 
greenhouses, may use Exotherm 
Termil or Omalin Fumigator. 
Rust zineb, 75% WP 1-1/2lb 1-1/2 T Spray weekly starting when 
rust first appears. 
GARDENIA 
Canker ferbam, 76% WP Mix 1/llb ferbam with 100 lb 
of sand for cutting bed or 
spray rooted plants with 
ferbam at 1-1/2lb per 100 
gal or 2T per gal. Spray at 
10-day intervals to keep 
plants protected. 
Fungal leaf spots ferbam, 76% WP 1-1/llb 2T Spray cuttings and plants at 
maneb, 80% WP l-1/2lb 1-1/2 T 7- to 10-day intervals. 
mancozeb, 80% WP 1-1/2lb 1-1/2 T Start when disease first 
zineb, 75% WP 1-1/2lb 1-1/2 T appears. Add a commercial 
chlorothalonil See label. spreader-sticker (surfactant) 
to the spray. 
Crown and root Banrot See label. Apply 100 gal of 40% WP 
rots Banrot to 400 sq ft of bed or 
1/l pint per 6-inch pot. 
Irrigate immediately. Or 
apply 8% Banrot granules and 
blend into soil before 
planting. 
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GERANIUM (Pe/argonium) 
Botrytis blight benomyl, 50% WP l(llb 2t Spray weekly during cool, 
or gray-mold zineb, 75% WP lib IT rainy or damp, overcast 
Ornalin, 50% WP 1/2-llb weather. Start a month 
chlorothalonil See label. before first cuttings are 
Duosan, 75% WP 1-l/2lb taken. In greenhouses, may 
Zyban, 75% WP 1-l/2lb use Exotherm Termil or 
Chipco 26019, Ornalin Fumigator. Keep old 
50%WP 1-2lb 1-2 T flowers and leaves picked 
Topsin-M, 70% WP See label. off and keep water off the 
foliage. Check label 
registrations. 
Fungal leaf spots mancozeb, 80% WP 1-l/2lb 1-1/2 T Spray or dust at 7- to 14-
zineb, 75% WP 1-l/21b ·1-1/2 T day intervals. Start when 
chlorothalonil See label. disease frrst appears. Keep 
maneb, 80% WP 1-l/2lb 1-1/2 T the foliage protected during 
Duosan, 75% WP l-l/21b damp, overcast weather when 
Zyban, 75% WP 1-l(llb infections occur. 
Topsin-M, 70% WP See label. Sanitation is important. 
benomyl, 50% WP l/2lb 2t 
Rust Plantvax, 75% WP 1 to 1-l/2lb IT Apply Plantvax or Bayleton 
mancozeb, 80% WP 1-l/2lb 1-1/2 T at 2- to 4-week intervals 
zineb, 75% WP 1-l/21b 1-1(2 T when rust is present 
maneb, 80% WP 1-l/2lb 1-1/2 T Spray or dust maneb, zineb, 
Bayleton, 25% WP 2-4 oz mancozeb, and chlorothalonil 
· chlorothalonil See label. at 7- to 10-day intervals, 
starting when rust is frrst 
evident. 
Rhizoctonia root PCNB (Terraclor), Drench established plants 
and stem rot 75%WP l/2lb 2t with Terraclor or Banrot 
Damping-off benomyl, 50% WP l/2lb 2t once, using 1 pint to 1 qt 
Banrot See label. per sq ft or 1/2 pint per 
Chipco 26019, 6-inch pot. Spray base of 
50%WP 61/2 oz plants with benomyl every 2 
to 3 weeks. Apply Chipco 
26019 at seeding and 
transplant time. 
Blackleg captan, 50% WP 2lb 1-1(2 T Spray cuttings in the 
(Pythium) Subdue, Truban, cutting bench. Several 
Banal, or spray applications may be 
Terrazole See labels. needed, spaced 1 to 3 weeks 
apart 
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Subdue, Terrazole Drench established, well-
orTruban + See labels. rooted plants once. Use 1 
benomyl, 50% WP 1!2lb 2t qt of fungicide mix per sq 
Banrot See label. ft or 1/2 pint per 6-inch pot. 
GERBERA, TRANSVAAL DAISY 
Phytophthora Trubanor Apply as a soil drench or 
root rot Terrazole See labels. mix thoroughly into the soil 
captan, 50% WP 2lb 2T just before planting. 
Banrot See label. Follow the manufacturer's 
directions. 
Powdery mildew benomyl, 50% WP 1/2lb 2t Apply several sprays at 7-
Karathane, 19.5% WP l/4lb 1 t to 14-day intervals, starting 
when mildew first appears. 
Botrytis blight Omalin, 50% WP 1/2-llb Spray foliage at 7- to 10-
Damping-off benomyl, 50% WP 1/2lb 2t day intervals in damp, 
Sclerotinia blight cloudy weather. Drench soil 
at seeding time. 
GLADIOLUS 
Fusarium yellows benomyl, 50% WP 1-2/3 lb 2T Within 24 hours after 
and corm rot Mertect 160-F, digging, soak gladiolus -
Penicillium corm 60%WP 1-1/2lb 2T corms in a basket or 
rot Omalin, 50% WP 1-1/2 to 2lb loosely woven sack for 15 
Topsin-M, 70% WP See label. minutes at a water 
temperature of soo to 850F. 
Or dust corms as for 
bacterial scab. Dry and 
store properly. 
Stromatinia Botran, 75% WP 8lb 20T Before planting, dip corms 
corm rot in Botran solution at 3/4 lb 
per 10 gal. Or apply Botran 
in the furrow at 1-1/3 lb per 
1000 ft of row at planting. 
Bacterial scab thiram, 50 or Dust disease-free corms with 
75%WP thiram or thiram-insecticide 
combination before planting 
and just before storage. 
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Botrytis leaf and Topsin-M, 70% WP See label. Spray weekly during damp or 
flower spot benomyl, 50% WP 1/2lb 2t rainy periods. Start when 
and corm rot mancozeb, 80% WP 1-1/2lb 1-1/2 T disease first appears. 
zineb, 75% WP 1-l/2lb 2T Spray the cut flower spikes 
captan, 50% WP 2lb 2T with benomyl before shipment 
chlorothalonil See label. or storage. Treat the corms 
maneb, 80% WP 1-l/2lb 1-1/2 T as for Fusarium yellows. 
Chipco 26019, Check label registrations. 
50%WP See label. 
Other fungal zineb, 75% WP 1-1/2lb 1-1/2 T Spray weekly during rainy 
leaf spots mancozeb, 80% WP 1-l/2lb 1-1/2 T periods, starting when the 
maneb, 80% WP 1-1/2lb 1-1/2 T leaf spots appear. Add a 
Dyrene, 65% WP 2lb 2T commercial spreader-sticker 
chlorothalonil See label. (surfactant) to the spray. 
GLOXINIA 
Botrytis bud and benomyl, 50% WP 1/2lb 2t Spray weekly in cool, damp, 
flower rot zineb, 75% WP 1-1/2lb 1T overcast weather. Start 
chlorothalonil See label. when the buds flrst begin to 
Topsin-M, 70% WP See label. appear. 
Crown rot Banrot See label. Drench established plants 
Leaf and tuber Banol, Subdue, once, using 1 pint to 1 qt 
rot Truban,or per sq ft of bed or 1/2 pint 
Terrazole See labels. per 6-inch pot. 
HOLLYHOCK 
Rust chlorothalonil See label. Thoroughly spray or dust 5 
Leaf spots maneb, 80% WP 1-1/2lb 1-1/2 T or 6 times, 7 to 10 days 
Anthracnose mancozeb, 80% WP 1-1/2lb 1-1/2 T apart. Start when new 
zineb, 80% WP 1-1/2lb 1-1/2 T foliar growth commences in 
ferbam, 76% WP 2lb 2T the spring. Sanitation is 
sulfur, 90-95% WP See label. important Check label 
Bayleton, 25% WP 2-4oz registrations. 
HYACINTH 
Botrytis blight PCNB (Terraclor), Drench once after panning. 
or gray-mold 75%WP 1/2lb 2t Repeat if gray-mold appears, 
Botran, 50-75% WP lib IT using Botran at half 
strength. Or try benomyl 50% 
WP at.l/2 lb per 100 gal or 
2 tper gal. 
Fungal bulb rots Truban or See remarks for root rot 
Terrazole + See labels. complex oflily for 
benomyl, 50% WP, 1/2lb 2t fungicide combinations. 
orMertect Dust disease-free bulbs 
160-F, 60% WP See label. with thiram just before 
thiram, 50-75% WP planting or storage. 
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HYDRANGEA--See Disease Control Programs for Woody Ornamentals, Circular 1260. 
IRIS 
Leaf spot chlorothalonil See label. Spray 4 to 6 times, 7 to 
Rust zineb, 75% WP 1-l/2lb 1-1/2 T 10 days apart Start when 
maneb, 80% WP 1-l/2lb 1-1/2 T new leaves are several 
mancozeb, 80% WP 1-l/2lb 1-1/2 T inches tall. Add a 
folpet (Phaltan), spreader-sticker to the 
50-75% WP 1 to 1-1/2lb 1-1/2 T spray to ensure better 
benomyl, 50% WP lib IT wetting and coverage. If 
Bayleton, 25% WP lib rust is a problem, spray 
Chipco 26019, with zineb, mancozeb, maneb, 
50%WP 1-2lb 1-2 T Bayleton, or chlorothalonil. 
Topsin-M, 70% WP See label. 
Fungal crown, PCNB (Terraclor), Apply as a soil drench at 1 
rhizome, and 75%WP l/2lb IT pint to 1 qt per sq ft at or 
bulb rots Botran, 50-75% WP 1-l/2lb 1-1/2 T before planting and again 
Mertect 160-F, when new growth appears in 
60%WP See label. spring. Apply Mertect and 
Topsin-M, 70% WP See label. Topsin-M as bulb dips only. 
Bacterial soft Apply recommended Spray weekly unti1 bloom. 
rot and rhizome insecticides Dig up infected plants 
rot starting when fan after flowering is over and 
leaves are transplant disease-free, 
several inches borer-free rhizomes. The 
tall. soft rot bacteria enter 
through fresh iris borer 
wounds and other injuries. 
IVY, ENGLISH 
Fungus leaf spots benomyl, 50% WP l/2lb 2t Spray or dust several times 
and blight zineb, 75% WP 1-l/2lb 1-1/2 T at 7- to 10-day intervals. 
Stem spot fixed copper, Keep the foliage protected 
Twig blight 50-56%Cu See label. during rainy spring and 
Duosan, 75% WP 1-l/2lb early summer weather. Start 
Zyban, 75% WP 1-l/2lb when the disease first 
appears. 
Root rot Banrot See label. Keep soil mix on the dry 
Crown rot Chipco 26019, side. Apply Banrot as a 
50%WP 6-1/2 oz soil-drench or blend granules 
into soil before planting. 
Follow label directions. 
Apply Chipco 26019 at 
transplant time. 
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Botrytis blight benomyl, 50% WP 1/2lb 2t Spray the foliage at 10-day 
or gray-mold Omalin, 50% WP 1/2-1lb intervals in cool, damp 
weather. 
KALANCHOE 
Crown or stem rot Banrot See label. Drench plants once at 1 pint 
Wilt to 1 qt per sq ft or 1/2 
Root rot pint per 6-inch pot. Or 
blend 8% Banrot granules into 
soil before planting. 
Powdery milew benomyl, 50% WP 1/2lb 2t Spray at 7- to 14-day 
Karathane, intervals. Start when 
19.5%WP 1/4lb 1 t mildew flrst appears. Add 
Zyban, 75% WP 1-1/2lb a commercial spreader-sticker 
Duosan, 75% WP l-1/2lb (surfactant) to the spray. 
Milban, 39% EC See label. Milban is a restricted-use 
pesticide. 
Botrytis blight benomyl, 50% WP 1/2lb 2t Spray several times at 10-
or gray-mold Omalin, 50% WP 1/2-llb day intervals during cool, 
Sclerotinia blight Duosan, 75% WP 1-1/2lb damp, overcast weather. 
Zyban, 75% WP 1-1/2lb Sanitation is important 
Chipco 26019, Keep water off the foliage. 
50%WP l-2lb 1-2 T 
Fungal leaf spots Duosan, 75% WP l-1/2lb. Same as for Botrytis blight 
Zyban, 75% WP 1-1/2lb above. Keep water off the 
foliage. 
LARKSPUR--See Delphinium. 
LILY 
Root rot complex Subdue, Drench established plants 
Terrazole, or with Subdue, Terrazole, or 
Truban + See labels. Truban plus benomyl at 1/2 
benomyl, 50% WP lib 4t pint per 6-inch pot and 
Banrot See labels. repeat at monthly intervals. 
Or mix Truban or Terrazole or 
Banrot granules into potting 
mix. Banrot can be applied 
at 4- to 12-week intervals. 
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Banol, Subdue, Dip bulbs 10 to 15 minutes 
Terrazole, or just before planting and 
Truban + See labels. within 24 hours after 
benomyl, 50% WP 2.7oz digging. Or mix Truban, 
orMertect, Banrot, or Terrazole into 
160-F, 60% WP See label. p:>rous p:>tting mix. Drench 
Banrot See label. growing plants monthly with 
Topsin-M, 70% WP See label. Terrazole, Subdue, Truban, 
Banol, or Banrot. Follow 
manufacturer's directions. 
Botrytis flower benomyl, 50% WP 1/2lb 2t Spray 3 times, 7 days apart, 
blight or gray- chlorothalonil See label. starting when disease first 
mold and leaf Omalin, 50% WP 1/2-1lb appears on the lower leaves. 
spot or blight Topsin-M, 70% WP See label. Mist-spray buds and blooms 
Chipco 26019, with benomyl at 1/4 lb per 
50%WP 1-2lb 1-2 T 100 gal or It per gal. In 
greenhouses, may use Exotherm 
Termil or Omalin 
Fumigator. Sanitation is 
imp:>rtant. 
Bulb rots thiram, 50-75% WP Clean bulbs thoroughly and 
(Rhizopus and or thiram + dust blemish-free ones with 
Pennicillium) benomyl, 50% WP thiram or thiram plus benomyl 
before placing in storage. 
Discard all diseased bulbs 
when frrst discovered. 
Fusarium bulb rot Truban + Thoroughly mix fungicides 
Phytophthora shoot benomyl, 50% WP into soil just before 
or foot rot or Mertect planting or drench the plants 
160-F, 60% WP See labels. after p:>tting as outlined for 
Banrot See label. root rot complex. Dip bulbs 
for 10 to 15 minutes as given 
under root rots. 
Virus diseases Apply recommended Spray at about weekly 
insecticides to intervals to control aphids 
prevent insects that spread the viruses from 
from feeding. plant to plant Or fumigate 
greenhouses following label 
directions. 
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MARIGOLD 
Botrytis blight Chipco 26019, Apply several sprays at 7-
or gray-mold 50%WP 1-2lb 1-2 T to 14-day intervals during 
benomyl, 50% WP 1(2lb 2t cool, damp, overcast weather 
chlorothalonil See label. when infection occurs. 
Ornalin, 50% WP 1{2-1lb Sanitation is important. 
Duosan, 75% WP 1-1{2lb 
Zyban, 75% WP 1-1/2lb 
Phytophthora Banol, Terrazole, Thoroughly mix the fungicide 
stem rot Truban,or into the soil just before 
and wilt Subdue See labels. planting or apply as a soil 
Banrot See label. drench after planting. 
NARCISSUS, DAFFODIL 
Fungal bulb rots PCNB (Terraclor), Dip cleaned bulbs for 5 
75%WP 50lb 1(2lb minutes in a suspension of 
Mertect 160-F, Terraclor, Mertect, 
60%WP See label. Topsin-M, or benomyl for 15 
benomyl, 50% WP 1-2/3 lb 2T to 30 minutes with water at 
Ornalin, 50% WP 1-1{2-2lb 80o to 85°F. Apply Ornalin 
thiram, 50-75% WP See label. according to label 
Topsin-M, 70% WP See label. directions. Or dust bulbs 
with thiram before planting 
and again before putting in 
storage. Keep bulbs dry. 
ORCIDDS 
Black rot 8-hydroxyquinoline Dip infected plants, pot 
Root rot sulfate, 5% WP See label. and all, for an hour. Repeat 
Damping-off Trubanor a week latter if disease 
Terrazole See labels. persists. Or drench plants 
with Truban or Terrazole 
following label directions. 
Botrytis flower chlorothalonil See label. In closed greenhouses, you 
spot or blight Ornalin, 50% WP 1/2-1lb may use Exotherm Termil or 
or gray-mold Ornalin Fumigator as directed 
by the manufacturer. Test 
trial varieties for possible 
injury. 
PACHYSANDRA 
Volutella leaf mancozeb, 80% WP 1-1{2lb 1-1/2 T Make 5 spray applications at 
and stem blight maneb, 80% WP 1-1{2lb 1-1/2 T about 10- to 14-day intervals 
or canker zineb, 75% WP 1-1/2lb 1-1{2 T starting in the spring when 
Duosan, 75% WP 1-1/2lb new growth begins. 
Zyban, 75% WP 1-1/2lb 
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PANSY, VIOLET, VIOLA 
Anthracnose mancozeb, 80% WP 1-l/2lb 1-1/2 T Spray weekly during damp or 
Scab maneb, 80% WP 1-l/2lb 1-1/2 T rainy periods. Start when 
Fungal leaf spot zineb, 75% WP l-l/2lb 1-1/2 T disease first appears. Add 
Botrytis blight benomyl, 50% WP l/2lb 2t a spreader-sticker (surfac-
or gray-mold Duosan, 75% WP 1-l/2lb tant) to all sprays. 
Zyban, 75% WP l-1/2lb Also make a fall application 
Chipco 26019, just before covering plants 
50%WP 1-2lb 1-2 T with mulch. Check labels 
carefully. 
Seed rot captan, 50-75% WP See label. Dust seeds thoroughly with 
Seedling blights Banrot captan just before planting. 
Damping-off Screen off excess fungicide. 
A void overseeding and 
overwatering. Apply Banrot 
as a soil drench or blend 
granules into soil before 
planting. Follow label 
directions. 
PELARGONIUM--See Geranium. 
PEONY 
Botrytis blight, mancozeb, 80% WP 1-l/2lb 1-1/2 T Spray weekly during cool, 
leaf blotch, zineb, 75% WP l-l/2lb 1-1/2 T damp, overcast weather. 
bud blast, and benomyl, 50% WP lib IT Start when new shoot growth 
shoot blight Topsin-M, 70% WP See label. is 2 to 4 inches tall in the 
spring and continue until 
flowers begin to open. Add a 
commercial spreader-sticker 
to the spray. 
Phytophthora mancozeb, 80% WP 1-l/2lb 1-1/2 T Spray foliage, bases of 
blight maneb, 80% WP 1-l/2lb 1-1/2 T shoots, and nearby soil at 
zineb, 75% WP 1-l/2lb 1-1/2 T 7- to 10-day intervals during 
rainy periods. Add spreader-
sticker to each spray to 
ensure wetting the foliage. 
PERIWINKLE (Vinca Minor) 
Phoma stem rot benomyl, 50% WP l/2lb 2t Thoroughly soak stems and 
or canker soil once before disease 
appears in midspring. 
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PETUNIA 
Botrytis blight benomyl, 50% WP l/2lb 2t Apply sprays at 10- to 14-
or gray-mold, Ornalin, 50% WP 1/2-1lb day intervals during cool, 
leaf blotch, Duosan, 75% WP 1-l/2lb damp, overcast weather. In 
and flower Zyban, 75% WP 1-1/2lb greenhouses, may use 
blight chlorothalonil See label. Exotherm Termil or Ornalin 
Fumigator according to label 
directions. 
Fungal root and Banrot See label. Drench the soil surface 
crown or foot using 1 pint to 1 qt per sq 
rots (Pythiwn ft of bed after plants are 
and Rhizoctonia) set. Repeat several more 
times at 4- to 12-week 
intervals. Or blend granules 
into soil before planting. 
PHILODENDRON 
Bacterial leaf streptomycin Apply at200 Remove spotted and dead 
spot formulations parts per million. leaves and spray foliage 
Kocide 101, during damp weather 
77%WP See label. starting when the disease 
frrst appears. Follow label 
directions. 
Fungal leaf spots Duosan, 75% WP 1-1/21b Spray several times about 10 
Zyban, 75% WP 1-1/21b days apart. Start when 
chlorothalonil See label. spots are first evident. 
mancozeb, 80% WP 1-1/21b 1-1/2 T Keep water off the foliage. 
Damping -off Banrot See label. Drench plants following the 
Root and stem manufacturer's directions or 
rots blend granules into soil mix 
before planting. 
PHLOX 
Powdery mildew benomyl, 50% WP 1/2lb 2t Spray several times, about 
Bayleton, 25% WP 2-4 oz 10 days apart. Start when 
Karathane, 19.5% WP l/4lb 1 t mildew is flrst seen on the 
folpet (Phaltan), lower leaves. Proper 
50-75% WP 1-1/2 to 2lb 2T spacing of plants and plenty 
Funginex, 6.5% L of sunlight are important. 
or 18.2%EC See label. 
sulfur, 90-95% WP 3-1/2lb 2-1/2 T 
26 
Chemicals for Rateb 
Flower and disease controla 100 gallons 1 gallon RemarksC 
Fungal leaf spots zineb, 75% WP 1-1/2lb 1-1/2 T Spray several times, 7 to 10 
Rust benomyl, 50% WP 1/2lb 2t days apart. Start when 
ferbam, 76% WP 21b 2T disease ftrst appears on the 
Bayleton, 25% WP 2-4 oz leaves. For rust use zineb, 
Duosan, 75% WP 1-l/2lb ferbam, or Bayleton. 
Zyban, 75% WP 1-1/2lb 
Root rots Banrot See label. Drench plants following the 
manufacturer's directions. 
POINSETTIA 
Botrytis blight benomyl, 50% WP 1/2lb 2t Spray several times at 7- to 
or gray-mold Omalin, 50% WP 1/2-llb 14-day intervals during 
Stem canker and Duosan, 75% WP 1-1/llb cool, damp, overcast 
leaf spot Zyban, 75% WP 1-1/llb weather. Do not spray 
Scab Chipco 26019, Omalin when plants are in 
50%WP 1-2lb 1-2 T color. 
Root and stem Banrot See label. If disease appears after 
rot complex Truban, potting, drench established 
(Rhizoctonia, Terrazole, plants once. Apply 1/2 
Thielaviopsis, Subdue, or pint per 6-inch pot and water 
Pythium, etc.) Banal+ See labels. the chemical into the soil 
PCNB (Terraclor), immediately. If the 
75% WPor 1/4lb 1 t disease appears later, 
benomyl, 50% WP 1/2-1lb 3t apply Subdue, Banol, 
Chipco 26019, Truban, or Terrazole, plus 
50%WP 6-1/2 oz benomyl at 1/4 lb per 100 gal 
using 1/2 pint per 6-inch pot 
at 20-day intervals. Or 
apply Banrot alone according 
to label directions. Apply 
Chipco 26019 at transplant 
time. 
SNAPDRAGON 
Anthracnose mancozeb, 80% WP 1-1/llb 1-1/2 T Spray or dust at 7- to 10-
Fungal leaf spots zineb, 75% WP 1-1/2lb 1-1/2 T day intervals during rainy 
chlorothalonil See label. periods. Start when 
benomyl, 50% WP 1/2lb 2t disease ftrst appears. 
captan, 50% WP 2lb 2T Adding a spreader-sticker 
Duosan, 75% WP 1-1/2lb ensures better wetting. In 
Zyban, 75% WP 1-1/2lb closed greenhouses, may use 
folpet, 50-75% WP 1-1/2lb 1-1/2 T Exotherm Termil or Omalin 
Topsin-M, 70% WP See label. Fumigator. Sanitation is 
important. 
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Botrytis blight benomyl, 50% WP I/2lb 2t Spray at weekly intervals 
or gray-mold zineb, 75% WP I-I/2lb I-I/2 T during cool, damp, overcast 
Phyllosticta leaf chlorothalonil See label. weather. In closed 
and stem blight Duosan, 75% WP I-I/2lb greenhouses, may use 
Zyban, 75% WP I-I/2lb Exerotherm Termil or Ornalin 
Chipco 260I9, Fumigator. When plants are 
50%WP I-2lb I-2 T in bloom, use only benomyl 
and at half strength: 1/4 lb 
per IOO gal or It per gal. 
Rust mancozeb, 80% WP I-I/2lb I-I/2 T Spray at 5- to IO-day 
Downy mildew maneb, 80% WP I-I/2lb I-I/2 T intervals in damp or rainy 
Other fungal zineb, 80% WP I-I/2lb I-I/2 T weather. Start when disease 
leaf spots Zyban, 75% WP I-I/2lb ftrst appears. Use 
and blights Duosan, 75% WP I-I/2lb mancozeb, zineb, maneb, or 
Bayleton, 25% WP 2-4 oz Bayleton to control rusts. 
Bayleton will not control any 
of the other diseases. 
Powdery mildew benomyl, 50% WP I/2lb 2t Spray at 7- to IO-day 
Karathane, intervals. Add a commercial 
I9.5%WP I/4lb It spreader-sticker to the 
Bayleton, 25% WP 2-4 oz spray. Use benomyl at It 
Funginex, 6.5% L per gal on seedlings. 
or I8.2% EC See label. 
Rhizoctonia stem PCNB (Terraclor), Apply as a soil drench once 
and root rot 75%WP I/2lb IT to established plants when 
or wirestem Banrot See label. disease is expected. 
Damping-off Chipco 260I9, Follow all label directions. 
50%WP 6-I/2 oz Apply Chipco 260I9 at seeding 
and transplanting time. 
Pythium and Banal, Subdue, Drench established plants 
Phytophthora Truban, or using I pint to I qt per sq 
crown and root Terrazole See labels. ft Repeat in 4 to 8 weeks 
rots Banrot See label. if needed. 
STOCK 
Botrytis blight benomyl, 50% WP I/2lb 2t Spray several times at 7-
or gray-mold zineb, 75% WP I-I/2lb I-I/2 T to IO-day intervals during 
Fungal leaf spots Duosan, 75% WP I-I/2lb cool, damp, overcast 
Zyban, 75% WP I-l/2lb weather. Sanitation is 
important. 
Root and PCNB (Terraclor), Drench plants using I pint 
stem rots 75%WP I/2lb 2t to I qt per sq ft after 
transplanting. Repeat if the 
disease appears. 
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SWEETPEA 
Powdery mildew Karathane, 19.5% WP 1/4lb 1 t Spray several times at 7-
benomyl, 50% WP 1{2lb 2t to 10-day intervals. Start 
sulfur, 90-95% WP 3-1/2lb 2-1{1 T when mildew first appears on 
the leaves. 
Anthracnose benomyl, 50% WP 1{1lb 2t Spray several times at 10- to 
Fungal leaf spots 14-day intervals during 
and blights rainy weather. Start when 
disease is first evident 
Anthracnose formaldehyde, Dip seed in formaldehyde 
Streak 38-40% L solution for 5 minutes just 
before planting in fertile, 
well-drained soil. 
Root and stem PCNB (Terraclor), Thoroughly mix Terraclor 
rots 75%WP+ lib 1T and benomyl as a dust into 
benomyl, 50% WP See label. the top 2 inches of soil 
before planting. Or apply 
Terraclor or benomyl as a 
soil drench once at 1 pint to 
1 qt per sq ft after 
planting. 
TRANSVAAL DAISY--See Gerbera. 
TULIP 
Fire or Botrytis Botran, 50-75% WP lib 1T Spray several times at 5-
blight or chlorothalonil See label. to 10-day intervals. Start 
gray-mold benomyl, 50% WP 1{1lb 2t when the leaves emerge from 
mancozeb, 80% WP 1-1f2lb 1-1{1 T the soil and continue to 
Ornalin, 50% WP 1{1-1lb early bloom. Add a 
Chipco 26019, spreader-sticker to the 
50%WP 1-2lb 1-2 T spray to ensure wetting the 
Topsin-M, 70% WP See label. foliage and getting good 
coverage. Treat the soil at 
planting time and drench the 
soil before emergence using 
Botran or benomyl at 1 T per 
gal. 
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Bulb rots PCNB (Terraclor), Before planting, dip bulbs 
75% WPor 50 lb 1(2.lb for 5 minutes in a Terraclor, 
thiram, 50-75% Mertect, Topsin-M, or 
WP, or Truban, Ornalin suspension or dust 
or Terrazole See labels. bulbs thoroughly with 
+ benomyl, thiram. See remarks on root 
50% WP,or 1(2.lb 2t rot complex of lily. 
Mertect 160-
F,60%WP See label. 
Ornalin, 50% WP 1-1/2 to 2lb 
Topsin-M, 70% WP See label. 
VERBENA 
Rhizoctonia stem PCNB (Terraclor), Thoroughly mix Terraclor or 
and root rot 75%WP llb IT Banrot into top 2 inches of 
benomyl, 50% WP See label. soil before planting. Or 
Banrot See label. apply Terraclor, Banrot, or 
benomyl as a soil drench once 
after planting at 1 pint to 1 
qt per sq ft of bed. 
Fungal leaf spots Duosan, 75% WP 1-l/2lb Spray foliage several times 
Zyban, 75% WP 1-l/2lb at 10-day intervals during 
wet periods. Start when 
disease first appears. 
VINCA--See Periwinkle. 
VIOLA, VIOLET --See Pansy. 
ZINNIA 
Alternaria leaf mancozeb, 80% WP 1-1/2lb 1-1/2 T Spray the foliage weekly 
spot or blight maneb, 80% WP 1-1(2.lb 1-1(2. T during rainy periods in 
zineb,75% WP 1-1/2lb 1-1/2 T spring and early summer. 
folpet (Phaltan), Start when disease first 
50-75%WP 2lb 2T appears or when plants are 
ferbam, 76% WP 2lb 2T 6 to 12 inches tall. Treat 
Duosan, 75% WP 1-1(2.lb seed with Captan or 
Zyban, 75% WP 1-1/2lb Orthocide, 50 or 75% WP. 
Chipco 26019, Sanitation is important. 
50%WP 1-2lb 1-2 T 
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Powdery mildew Funginex, 6.5% L Thoroughly spray the foliage 
or 18.2% EC See label. at 7- to 10-day intervals. 
Duosan, 75% WP 1-1/2lb Start when mildew first 
Zyban, 75% WP 1-l/2lb appears. Adding a commercial 
benomyl, 50% WP 1/2lb 2t spreader-sticker (surfactant) 
Karathane, to the spray usually aids in 
19.5% WP 1/4lb 1 t disease control. Milban is a 
Acti-dione PM, restricted-use pesticide. 
0.027% WP See label. 
chlorothalonil See label. 
Bayleton, 25% WP 2-4 oz 
Milban, 39% EC See label. 
Botrytis blight benomyl, 50% WP 1/2lb 2t Spray the foliage several 
or gray-mold Omalin, 50% WP 1/2-1lb times at 10- to 14-day 
Chipco 26019, intervals during cool, damp, 
50%WP 1-2lb 1-2 T overcast weather. 
Root and stem Banrot See label. Thoroughly drench the soil 
rot complex Banal, Subdue, around established plants 
Terrazole, or once. Use 1 pint to 1 qt 
Truban + See labels. of spray mix per sq ft of 
PCNB (Terraclor), bed. Apply Chipco 26019 at 
75%WP 1/llb 2t seeding and at transplant 
Chipco 26019, time. 
50%WP 6-1/2 oz 
a WP = wettable powder; L = liquid; EC = emulsifiable concentrate. 
b T = tablespoon(s); t = teaspoon(s); lb = pound(s); oz = ounce(s). 
c sq ft =square foot (feet); gal= gallon(s); qt = quart(s). 
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